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IlOI'rldy exhibit temperature variations. In cats (8, I 5, I 7), dogs (I I>, and oxen (7) these naturally occurring changes in temperature have been linked with one or more of the following: I) arousal, 2) activity, 3) position of the head, 4) food and feeding, and 5) sleeping.
This report describes brain temperature fluctuations associated with feeding and sleeping of the unanesthetized rat.
METHODS
Male rats of the Sherman strain weighing between 200-400 g were used in the experiments. These rats Eleven rats were fitted with reentrant tubes in one preoptic area. Stereotaxic coordinates for this area, according to the determination of de Groot (IO), were 7.5 mm anterior to the intra-aural plane and I mm lateral to the midline (A7.5, lat. 1.0). In three rats the closed end of a polyethylene reentrant tube (PE 100) was inserted under the skin of the neck and back, through the abdominal wall, and into the abdominal cavity. Two rats were fitted with tubes in both the preoptic area and in the contralateral piriform cortex (A6.0, lat. 6.0). Four of the rats were used in experiments in which preoptic temperature and metabolic rate were measured simultaneously (Table I) The foramen magnum was enlarged, and the skull was submerged in a constant temperature bath held at 37 C. The top of the skull was at the water line. Convective cooling of the exposed part of the tube was enhanced by drawing air over the tube at a rate four times that used in ventilating the metabolism cage. No cooling of the bottom of the tube occurred during this maneuver.
Rats were sacrificed and their heads preserved in I o % formalin.
Six brains were later removed and inspected grossly for the position of the tubes. Three other brains were arbitrarily selected (rats 203, 205, and 207) , embedded in paraffin, cut at IO p, mounted, and stained with 1~x01 fast blue. attention was given to the onset and cessation of sleep, the magnitude of the preoptic temperature decrease was in most cases associated with the duration of sleep (Fig.  3, top) . The temperature fluctuated an average of 0.6 C =t 0.4 C SD (no. of observations = 19) in the rats which slept during the prefeeding period. The initial feeding period was always associated with an increase in preoptic temperature which is illustrated in. the experiment graphed in Fig. 2 . This individual experiment was not representative of all experiments because the length of the voluntary feeding period varied considerably.
The temperature rose continuously with the maximum temperature occurring near the end of the period in some experiments (Fig. 2) and at the end of the feeding period in other experiments (Fig. 4) . The duration of feeding and the temperature rise were closely related, as is noted in Fig. 3 , bottom. Each point in this figure represents the total elevation in temperature during one complete feeding period. The elevation of preoptic temperature occurred whether the rats ate the Purina pellet, high-protein, high-carbohydrate, or methylcellulose diets. It appears that the temperature rise during feeding of methylcellulose was the same as the rise during feeding of Purina pellets. No conclusions can be made concerning the other diets. In most cases during arousal and cleaning, the magnitude and duration of the elevation in temperature in the preoptic area were less than the elevation following vigorous, sustained eating.
Temperature variations were not unique to the preoptic area. In seven experiments, temperatures were obtained from the abdominal cavity and preoptic area simultaneously.
In both areas the decreases in temperature during sleeping and increases in temperature during feeding were always demonstrable.
The changes in temperature in the preoptic region either paralleled or slightly preceded the temperature changes in the abdominal cavity. Figure 4 was selected to illustrate the instantaneity and parallelism of the response. A complicating factor was the freely movable polyethylene piriform cortex and claustrum (thermocouple inserted in piriform cortex reentrant tube to within 3.5 mm from base of cranial cavity). A positive relation existed between the elevation in preoptic temperature during feeding and the elevation of the metabolic rate (Fig. 5 ). Horizontal sections of the brain were made at the levels of the anterior commissure and optic chiasm. All implan ted preoptic tubes were found in an area represented by the dotted area in Fig. 6 The relation between food and temperature is interesting from another standpoint.
Food is known to be a source of heat (specific dynamic action, SDA) over and above that heat associated with the metabolizable energy of the food itself. The rise in skin temperature following feeding was thought to be related to the onset of satiety in man. However, Brobeck (4) In the rat, a local increase in heat production was postulated to occur during mild cold exposure (5). The neuroglia were suggested as the site of the increased metabolism.
Brain temperature is also determined by the rate of blood flow through the brain. In the cat at least, the arterial blood perfusing the hypothalamus can be cooler than the hypothalamus (16). In this condition, a transient decrease in blood flow will account for a rise in hypothalamic temperature.
The third time-dependent parameter in determining the brain temperature is the temperature of the arterial blood perfusing the brain. The brain temperature in man can change rapidly when the blood temperature changes (I). Thus, local heating of the hands or feet was rapidly followed by temperature 
